Abstract. The paths in graphs define hypercompositions in the set of their vertices and therefore it is feasible to associate hypercompositional structures to each graph. Similarly, the strings of letters from their alphabet, define hypercompositions in the automata, which in turn define the associated hypergroups to the automata. The study of the associated hypercompositional structures gives results in both, graphs and automata theory.
Introduction
An operation or composition in a non-void set H is a function from HuH to H while a hyperoperation or hypercomposition is a function from HuH to the power set P (H) of H. An algebraic structure that satisfies the axioms:
i
. a(bc) = (ab)c for every a,b,c H (associativity)
ii. aH = Ha = H for every a H (reproductivity)
is called group if « » is a composition, and hypergroup [6] if « » is a hypercomposition [13] . for all a,b,c H (mixed associativity) [7] A transposition hypergroupoid is a hypergroupoid which satisfies the axiom [5] : b\a c/d z implies ad bc z A commutative transposition hypergroup is called join hypergroup or join space [5, 8] .
In general graph is a set of points called vertices connected by lines called edges. A path in a graph is a sequence of no repeated vertices v 1 , v 2 , …, v n , such that
, are edges in the graph. The length of a path is the number of edges that it uses. A graph is said to be connected if every pair of its vertices is connected by a path. A directed graph (or digraph) is a graph, where the edges have a direction associated with them. A degenerate edge of a graph which joins a vertex to itself, also called a self-loop or loop. Multiple edges are two or more edges that connect the same two vertices. The term multigraph refers to a graph which has multiple edges between nodes. A directed graph (or digraph) is a graph, where the edges have a direction associated with them. A simple graph (or strict graph), is an unweighted, undirected graph containing no graph loops or multiple edges. A tree T is a simple, connected graph with no cycles. A spanning tree of a connected graph is a tree whose vertex set is the same as the vertex set of the graph, and whose edge set is a subset of the edge set of the graph.
An automaton A is a collection of five objects [24] and others studied hypergroups associated with graphs. G. G. Massouros [14] [15] [16] [17] [18] and after him J. Chvalina [1] studied hypergroups associated with automata. Moreover, in [15] G. G. Massouros introduced the path hypercomposition in graphs and subsequently Ch. G. Massouros and G. G. Massouros introduced in [9] another type of path hypercomposition in graphs and some relevant hypercompositions in automata.
The path hypercompositions in Graphs
In the set V of the vertices of a tree, a hypercompostion "" has been introduced in [9] as follows: for each two vertices x, y in V, xx=x and xy is the set of all vertices which belong to the path that connects vertex x with vertex y. Since tree is an undirected graph, this hypercomposition is commutative. Furthermore, this hypercomposition is a closed hypercomposition. Therefore:
Proposition 4. If V is the set of the vertices of a tree T, then V = x/x, for each x in V.
The set <x,y> = x/y xy y/x, where xzy are two vertices of T , is called the line of T which is defined by x, y. A subset S of V is called convex, if it holds xyS, for each x, y in S. In [9] it is proved that the lines of T are convex sets. Moreover the following important theorem it is proved in [9] :
Theorem 1. If V is the set of the vertices of a tree T, then (V, ) is a join space.
It is known that any connected graph has at least one spanning tree and that there exist algorithms which find such trees. Hence any graph can be endowed with the join space structure through its spanning trees. T .
Since a graph may have more than one spanning trees, more than one join spaces can be associated to a graph.
Next, define in the set V of the vertices of a tree T a 
The path hypercompositions in Automata
In [14] [15] [16] [17] [18] [19] it has been shown by G. Massouros, that the set of the states of an automaton, equipped with different hypercompositions, can be endowed with the structure of the hypergroup. The hypergroups that have derived in this way were named attached hypergroups to the automaton. Up to this point several kinds of attached hypergroups have introduced in order to describe the structure and the operation of the automata with the use of tools from the Hypercompositional Algebra. Among them there are: i. the attached hypergroups of the order, and ii. the attached hypergroups of the grade. These two kinds of hypergroups have also been used for the minimization of the automata.
Moreover, in [15] another hypergroup, which derived through a different consideration of the hypercomposition, has been attached to the set of the states of an automaton. Due to its definition this hypergroup was named by G. Massouros attached hypergroup of the paths and it has led to a new proof of Kleene' s theorem. Furthermore, in [16] , the attached hypergroup of the operation has been attached to the automaton. Apart from the other results, this hypergroup can indicated all the states in which an automaton can be found after the tclock pulse.
Hereafter two hypercompositions will be presented which are defined through the strings of letters from the alphabet of the automaton. Let A be the automaton 
